In 1957, Yudkin showed that the mortality from arteriosclerotic heart disease in different countries was more closely related to sugar consumption than to fat consumption, and he subsequently suggested that the consumption of sugar might be a cause of the disease (1963) . He tested this hypothesis by comparing the dietary histories of patients with myocardial infarction or peripheral vascular disease with those of other patients or healthy subjects interviewed at home or at work (Yudkin and Roddy, 1964; Yudkin and Morland, 1967) . In two separate studies the men with myocardial infarction were found to have habitually eaten about twice as much sugar as the other men. Other investigators have failed to confirm Yudkin's findings in patients (Little et al., 1965; Papp, Padilla, and Johnson, 1965) ; but it should be noted that they recorded the patients' dietary histories several months after the infarct had occurred, when food intake might have been modified. We have, therefore, sought to reproduce Yudkin's results by adhering as closely as possible to his method and interviewing patients while they were still in hospital.
METHOD Men under 65 years of age were studied who were admitted to the Central Middlesex Hospital during specified periods between October 1965 and February 1968 with a diagnosis of a first myocardial infarct.
The diagnosis was accepted only if there was: (i) a history of pain at rest accompanied by Q wave changes in the electrocardiogram; or (ii) a history of at least one hour's pain at rest accompanied by S-T changes in the electrocardiogram and ancillary evidence of an infarct: that is, one or more of the following, (a) a white blood cell count of over 11,000/cu.mm.; (b) an ESR of over 20 mm./hour; (c) a temperature of 48 hours' duration, rising to at least 37 8°C. (100°F.); or (d) a serum aspartate aminotransferase (SGOT) over 40 units/100 ml. (Reitman and Frankel, 1957) or a serum hydroxybutyric dehydrogenase over 140 units/100 ml. (Rosalki, 1962) .
For comparison, other men were also studied who were admitted to the general medical or surgical wards of the same hospital, who were under 65 years of age, and who provided no evidence of overt arterial disease (for example, did not have, or give a history of having had, angina pectoris, myocardial infarction, intermittent claudication, or a cerebrovascular accident). Two such men were chosen to match each infarct patient, by being in hospital at or about the same time and within 21 years of the same age.
Bias due to national differences and the effect of disease was reduced by excluding patients from both groups if they: (i) were born outside Great Britain, or (ii) had had diabetes mellitus, a hospital diagnosis of peptic ulcer, or treatment for hypertension. Patients were not excluded if they had dieted for other purposes before admission, but the type of diet and its duration were recorded.
All patients were seen in hospital, when the medical history and diagnosis were checked, the blood pressure recorded, and the weight and height measured. Dietary histories were taken, while the patients were still in hospital, by an experienced interviewer trained as a medical social worker. A standard questionary was used which paid special attention to sugar consumption, but which also included questions about other relevant personal characteristics. No attempt was made to obtain a complete dietary history which would enable an estimate to be made of the calorie value of the diet or the total consumption of fat, carbohydrate, or protein.
Patients were told that the object of the inquiry was to find out if there was any connexion between items of diet and disease. Tables II (age distribution) , III (social class distribution), and IV (marriage status). It is evident that the groups are comparable with regard to age-as indeed was ensured by the design of the study-but that the infarct patients included a higher proportion in social classes I, II, and III, and a higher proportion who were married. This latter difference may be an artefact due to the choice of hospital patients as controls. Patients who are unmarried (whether bachelors, widowed, or separated) tend to stay in hospital longer than married patients, and are, consequently, more readily available for interview. ;.2 = 7.171, n = 2, p=003
RESULTS
Three measures have been used to assess the amount of sugar consumed: (i) the amount taken per cup of hot drink, (ii) the total amount taken in hot drinks per day, and (iii) the total amount of refined sugar consumed per day in the whole diet. To obtain these measures, items of diet were converted to grams of refined sugar by using the following conversion factors (Table V) .
The distinction between heaped and level teaspoons and between large and small lumps was made in an attempt to attain greater accuracy. It is possible, however, that the attempt may have defeated itself, by increasing the amount of random variation. A simple estimate of the number of teaspoons of sugar (equating one lump of sugar with one teaspoon) may provide a better indication of the subject's taste for sugar and hence of his likely total consumption. We have, therefore, also expressed the first two measures in terms of "teaspoons" of sugar as well as in grams.
The results of the analysis show that patients admitted to hospital with a myocardial infarct took, on average, slightly more sugar in their tea and coffee than the control patients. The mean amounts were 1-40 and 1 -24 teaspoons per cup, respectively (t = 1 60, n = 238, O l < p < 0 2). The numbers of When the amounts were converted into grams, and a distinction was made between heaped and level teaspoons and large and small lumps, the difference between the groups was reduced. The means were then calculated to be 7 07 g. and 6-49 g. per cup, respectively (t = 1 03, n = 238, 0 3 < p < 0-4).
The effect of differences in the social class and marital status of the patients in the disease groups is shown in Table VII . Men in social classes I and II took slightly less sugar per cup than men in social classes III, IV, and V, and married men took slightly more sugar than the unmarried. Since the infarct patients included a higher proportion of married men and of men in social classes I and II, the effects of these differences will have largely cancelled themselves out. The effects were, in any case, small, and the mean amounts for each disease group, after standardizing for social class or for Consideration of the number of cups drunk per day also made little difference to the results. On average, patients admitted with a myocardial infarct took 11.00 teaspoons of sugar in hot drinks per day compared with 9-63 teaspoons per day for the control patients (t = 1 -18, n= 238, 0-2 < p < 0 3). The numbers of patients taking different total amounts of sugar in hot drinks are shown in Table  VIII . Relatively more of the infarct patients than of the control patients took 17 or more teaspoons and relatively fewer took less than 9 teaspoons, but the trend, though somewhat more marked than when the number of teaspoons per cup was considered alone, was not quite statistically significant (p = 0 07).
When the amounts were converted into grams and a distinction was made between heaped and level teaspoons and large and small lumps, the difference between the groups was reduced. The means were then calculated to be 56-10 g. and 51-04 g. per day, respectively (t = 0-71, n = 238, 0 4<p<0 5).
The estimated total amounts of refined sugar taken per day are shown in Table IX. The mean amounts were 100-1 g. for the men with a myo- Service, 1964 Service, , 1967 and show that a higher proportion of the infarct patients than of the control patients were current smokers before the onset of the illness that brought them into hospital. 
DISCUSSION
The object of our study was to see if we could reproduce Yudkin's results, by adhering as closely as possible to his method. This we have failed to do. Our data, however, do not justify a firm conclusion that sugar consumption is unrelated to the development of myocardial infarction. Retrospective studies of hospital patients may be subject to bias both in the selection of patients and in the recording of the data, and it is impossible to be sure that either our results or Yudkin's were not biased in one or other respect. In our study the infarct series consisted of groups of consecutive patients admitted to the medical wards of the hospital who survived long enough to be interviewed and who met the required criteria, with the exception only of those who were deaf or unable to speak English. The control series included similar patients with a variety of other diseases and all who were available at the time the ward was visited were interviewed. Limitation of the study to men who were born in Great Britain eliminated major national differences in dietary habits, and the exclusion of patients with a history of diabetes mellitus, peptic ulcer, treatment for hypertension, or a previous infarction eliminated the main sources of dietary differences for medical reasons. That this was effective was shown by the fact that the proportion of patients who had attempted to control their weight by dieting was similar in both groups (25% and 28%). It is conceivable that the control series included a disproportionate number of patients with conditions associated with a high consumption of sugar, but the inclusion of such a wide variety of diseases makes this unlikely.
It was not practical to conduct the interview without knowledge of the type of disease from which the patient suffered, since the infarct patients were largely concentrated in special wards. It is, however, unlikely that this influenced the recording of the data, since the interviewer had been interviewing patients for research purposes successfully, and without the apparent introduction of bias, for 20 years. It remains possible that the patient's knowledge of the condition from which he was suffering influenced the account of his dietary habits. This could most easily have affected the relatively complex history of the individual's total sugar consumption. It is less likely to have affected the simple assessment of the number of teaspoonsful of sugar taken habitually in a cup of tea.
The various results reported in earlier publications are summarized in Table XIV . All refer to middle-aged men. For comparison, an estimate has been included of the available supply of refined sugar per person in the United Kingdom in 1964. All but two show that the patients with a myocardial infarct have consumed, on average, more refined sugar than the controls with which they were compared. The extent of the difference, however, is very variable. It is possible, as Yudkin and Morland (1967) suggest, that Papp et al. (1965) and Little et al. (1965) failed to observe any appreciable excess consumption by infarct patients be-cause the histories were not taken until several months after the infarct had occurred, when their diet (and memory of their previous diet) might have been modified. This criticism does not apply to our results nor to those reported by Paul et al. (1968) or Finegan et al. (1968) . In Paul's study, moreover, the dietary histories were taken when the patients were well and before it was known which patients were going to develop an infarct. In their study the collection of the dietary histories cannot have been biased by knowledge of the nature of the patient's illness.
Smoking histories were recorded only in Paul's study and our own, and both sets of data showed a weak positive association between smoking and the consumption of sugar. In both cases the association between myocardial infarction and smoking was stronger than that between myocardial infarction and sugar consumption. In these studies much, if not all, of the excess consumption of sugar reported by patients with a myocardial infarction could have been secondary to an association between sugar consumption and smoking. The data relating sugar consumption to smoking, however, are few, and more observations are needed before the relation can be regarded as established.
We conclude only (i) that smoking habits need to be taken into account in studies of the relation between sugar consumption and disease, and (ii) that the totality of the data now available does not suggest that the consumption of refined sugar is likely to be a major and specific factor in the production of myocardial infarction.
SUMMARY
An attempt has been made to reproduce Yudkin's finding that the dietary intake of sugar was considerably greater in patients with arterial diseases.
Comparison was made between 80 men under 65 years of age recovering from a myocardial infarction and 160 men, matched for age and country of birth, who were in hospital at about the same time with other diseases. An experienced interviewer took dietary histories from all the patients using a standard questionary.
The infarct patients were found to take slightly more sugar in their hot drinks, and slightly more refined sugar in total than the control patients. None of the observed differences, however, was statistically significant. 
